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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a positive 
temperature coefficient thermistor element for protecting the 
components-in an electronic apparatus individually without 
increasing the installation space and cost of positive 
characteristics thermistor element. 

SOLUTION: The positive temperature coefficient thermistor 
element for protecting a circuit comprises a positive 
temperature coefficient thermistor element board 1 1, and an 
electrode provided at least on one side thereof wherein two or 
more electrodes, i.e., apluraUty of electrodes 13A, 13B, 13C, 
are provided on one side of the board 1 1 . 
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[Claim 1]A positive thermistor element substrate. 
An electrode provided in the board piece side at least. 

It is the positive thermistor element for circuit protection provided w^ith the above, and 
said electrode provided in a board piece side at least is characterized by at least two or 
more things established for more than one. 

[Claim 2]The positive thermistor element for circuit protection according to claim 1, 
wherein two or more electrodes have a slot in ****** inter-electrode and are provided in 
a positive thermistor element substrate. 

[Claim 3]A positive thermistor element substrate is what used a polymer material as a 
base, and it is the structure where the inside was made to distribute electric conduction 
particles, The positive thermistor element for circuit protection according to claim 1 or 2, 
wherein density per volume of electric conduction particles which exist in a thickness 
direction of a portion of an electrode formed in plurality is larger than volume density of 
electric conduction particles which exist in an adjacent inter-electrode portion. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] In this invention, it is related with the positive thermistor element 
which protects the circuit of an electronic equipment part article. 
Therefore, it is related with the positive thermistor element which protects the circuit of 
the electronic equipment part article for cars especially. 

[0002] 

[Description of the Prior Art]If the positive thermistor element (henceforth a PTC 
element) used as a circuit-protection thermistor element becomes a certain fixed 
temperature as generally shown in drawing 10. it has the characteristic that resistance 
becomes large rapidly, and what is called trip temperature. For example, when the current 
more than the rating which a PTC element has is sent through an element, if an element's 
own temperature rises by the self-generation of heat and trip temperature is reached, 
rapidly, resistance will become large and will be in what is called a tripped state that 
stops almost energizing current. It considers protecting the circuit of an electronic 
equipment part article, especially the electronic equipment part article of a car using this 
characteristic. As circuit protection of the electronic equipment part article (a motor, a 
lamp, and switches) of the former, for example, a car, The method of protecting the ' 
circuit of each electronic equipment part article using two or more PTC elements, as 
shown in the method and drawing 1 2 which protect two or more electronic equipment 
part articles by one PTC element as shown in drawing 1 1 is adopted. 
[0003] 

[Problem(s) to be Solved by the InventionjAs for a switch and 3, in drawing 1 1 . 1 is [ a 
motor and 50 ] PTC elements a lamp and 4 a battery and 2. If in the case of the method of 
protecting the circuit of two or more electronic equipment part articles by one PTC 
element 50 the motor 4 breaks down, for example and lock current flows flow into the 
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circuit unusually as shown in drawing 1 1 . the current which flows into PTC element 50 
will increase. If the current more than the rating which PTC element 50 has flows, the 
temperature of PTC element 50 self will rise by the self-generation of heat, and when trip 
temperature is reached, it will be in a tripped state and stops and almost energizing 
current. Although the circuit of the motor 4 is protected as a result, the problem that 
current will not flow into the lamp 3 grade which is not simultaneously out of order 
occurs. 

[0004]Then, the method of protecting the circuit of each electronic equipment part article 
usmg two or more PTC elements 60A-60C, as shown in drawing 1 2 is proposed. In the 
case of drawing 12. if the motor 4 breaks down and current flows into the circuit 
unusually for example, the current which flows into PTC element 60B will increase. If 
the current more than the rating which PTC element 60B has flows, the temperature of 
PTC element 60B itself will rise by the self-generation of heat, and when trip temperature 
is reached, it will be in a tripped state and stops and almost energizing current. As a 
result, the circuit of the motor 4 will be protected. Under the present circumstances, since 
it is not influenced at all, the circuit, for example, the lamp 3 grade, of other electronic 
equipment part articles which are not out of order, PTC elements 60A and 60C will be 
energized normally, and the lamp 3 grade will also operate normally. 
[0005] As mentioned above, since each circuit can be protected in the case of the method 
of drawing 12 . without affecting the circuit of other electronic equipment part articles by 
providing a PTC element for every circuit of each electronic equipment part article, 
become ideal circuit protection, but. Providing a PTC element for every circuit of each 
electronic equipment part article has the problem of becoming very [ in cost ] expensive 
while the setting position of **** whose number of PTC elements increases is needed. 
[0006]It aims at providing the positive thermistor element for circuit protection which 
does not make cost raise substantially further, without this invention's solving the above- 
mentioned technical problem, and being able to protect it for every circuit of each 
electronic equipment part article, and increasing especially the setting position of a PTC 
element. 
[0007] 

[Means for Solving the Problem]This invention has the following means, in order to 
solve the above-mentioned technical problem. 

[0008] Among this inventions, a positive thermistor element for circuit protection of claim 
1 , It is a positive thermistor element for circuit protection which has a positive thermistor 
element substrate and the electrode provided in the one side at least, and said electrode 
provided in a board piece side at least is characterized by at least two or more things 
established for more than one. 

[0009] Among this inventions, two or more electrodes have a slot in ****** inter- 
electrode, and a positive thermistor element for circuit protection of claim 2 is provided 
in a positive thermistor element substrate. 

[00 10] Among this inventions, a positive thermistor element for circuit protection of claim 
3, A positive thermistor element substrate is what used a polymer material as a base, and 
it is the structure where the inside was made to distribute electric conduction particles, It 
is characterized by density per volume of electric conduction particles which exist in a 
thickness direction of a portion of an electrode formed in plurality being larger than 
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volume density of electric conduction particles which exist in an adjacent inter-electrode 
portion. 

[001 l]an electrode which was provided in a board piece side at least among this 
inventions according to the positive thermistor element for circuit protection of claim 1 - 
at least two or more pieces, since more than one are provided. By connecting a circuit of 
an electronic equipment part article to two or more electrodes, respectively, two or more 
two or more circuits can be protected with a positive thermistor element for circuit 
protection of a piece. 

[0012]Sincetwo or more electrodes have a slot in ****** inter-electrode among this 
inventions according to the positive thermistor element for circuit protection of claim 2, 
an electrode which adjoins each other at a narrower interval compared with a case where 
there is no slot by this slot can be formed. That is, it becomes possible to make an electric 
bypass route not lap. Although a course of an electric bypass of these positive PTC 
elements takes arbitrary two or more courses in inter-electrode, when making the course 
not lap if possible uses one positive PTC element as two or more positive PTC elements, 
it is needed. Thermal effect of the next electrode can be lessened by enlarging resistance 
of heat transfer by this slot. For example, a circuit connected to an electrode of a next 
door of this electrode breaks down, and even if it is a case where the next electrode 
reached trip temperature, was in a tripped state, and stops almost energizing current, this 
electrode will operate normally, without receiving thermal effect of the next electrode by 
this slot, since resistance of heat transfer is strong. 

[00 13] Among this inventions, according to the positive thermistor element for circuit 
protection of claim 3, a positive thermistor element substrate is what used a polymer 
material as a base, and has structure where the inside was made to distribute electric 
conduction particles. In a polymer system PTC element which used a polymer material as 
a base, resistance goes up by a polymer material expanding an electric bypass route of 
electric conduction particles with heat at the time of energization, and the bypass route 
being cut. It becomes possible by providing two or more electrodes in a positive 
thermistor element substrate of a piece, and rough-* *(ing) adjacent inter-electrode 
electric conduction particle density to divide an electric bypass route. If electric 
conduction particle density is made into zero, it will become possible to divide an electric 
bypass route thoroughly. [0014] 

[Embodiment of the Invention] An embodiment of the invention is described more below 
at details. About the conventional thing and the same thing, a conventional thing and 
same sign are attached and detailed explanation is omitted. 
[0015](Embodiment 1) Drawing 1 (h) and (**) show one example of the positive 
thermistor element for circuit protection of this invention, and to PTC element 10. The 
common electrode 12 is formed in one field of the positive thermistor element substrate 
(henceforth a PTC element board) 1 1, and the three individual electrodes 13 A, 13B, and 
13C have the predetermined crevice S in the field of another side, and are provided in it. 
The PTC element board 1 1 is the polymer system positive thermistor element which used 
the polymer materials 1 1 A, such as polyethylene, as the base, for example, and the 
electric conduction particles 11 B, such as carbon, are blended at a predetermined rate in 
the base of a polymer material. The common electrode 12 and the individual electrodes 
13 A, 13B, and 13C adhere nickel foil to the PTC element board 1 1 by hot welding, for 
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example, 

[0016]The shape of the individual electrodes 13 A, 13B, and 13C is obtained by changing 
the electrode area according to the current capacity of the electronic equipment part 
article to connect. That is, if an electrode area is enlarged, it can be made current capacity 
with big rating, and if an electrode area is made small, it can be made current capacity 
with small rating, and the optimal thing is obtained by setting up the electrode area which 
suited the current capacity of the electronic equipment part article connected suitably. 
The common lead terminal 14 and the individual lead terminals 15A, 15B, and 15C 
which consist of copper alloys, such as brass, have adhered to the common electrode 12 
and the individual electrodes 13 A, 13B, and 13C, respectively. 
[0017]Resistancewill go up by a polymer material expanding with the heat of an over- 
current in the electric bypass route of electric conduction particles, and that bypass route 
being cut, and this PTC element 1 0 will be in a tripped state, and stops almost energizing 
current. 

rOOlSI Drawing 2 shows the mimetic diagram of the electric bypass route of PTC element 
10, and the respectively individual electrodes 13 A, 13B, and 13C are independent of the 
electric bypass route of the next electrode. 

[00 19] An example of the directions of above-mentioned PTC element 10 is shown in 
drawing 3 . The common lead terminal 14 which adhered to the common electrode 12 of 
PTC element 10 is connected to the battery 1, and the lead terminals 15 A, 15B, and 15C 
which adhered to the individual electrodes 13 A, 13B, and 13C are connected to the lamp 
3 and the motor 4 grade via the switch 2A, 2B, and 2C, respectively. Are in the above- 
mentioned state, if the motor 4 breaks down and current flows into the circuit unusually 
for example, the current which flows into the PTC element board 1 1 will increase, but. It 
is about the electric bypass route between the electrode 12 and 13B, and since each 
circuit is normal about the electric bypass route between other electrodes 12 and 13A or 
between the electrode 12 and 13C, current does not increase. 

[0020]Therefore, about the electric bypass route between the electrode 12 and 13B. If the 
current more than rating flows, the temperature of the electric bypass route between the 
electrode 12 and 13B will rise by the self-generation of heat, and when trip temperature is 
reached, the electric bypass route between the electrode 12 and 13B will be in a tripped 
state, and stops almost energizing current. As a result, the circuit of the motor 4 will be 
protected. Under the present circumstances, since it is normal, the circuit, for example, 
the lamp 3 grade, of other electronic equipment part articles which are not out of order, 
about the electric bypass route between other electrodes 12 and 13A or between the 
electrode 12 and 13C, it will energize normally, and the lamp 3 grade will also operate 
normally. 

[0021](Embodiment 2) Drawing 4 (h) and (**) show other examples of the positive 
thermistor element for circuit protection of this invention, and PTC element 20 of 
drawing 4 , The two electrodes 22 A and 22B are formed in one field of the PTC element 
board 21, and the three individual electrodes 23 A, 22B, and 22C have a predetermined 
crevice in the field of another side, and are provided in it. The lead terminal 24B common 
to the electrode 22B is formed for the lead terminal 24A in the electrode 22 A. The 
respectively individual lead terminals 25A, 25B, and 25C have adhered to the electrodes 
23A, 23B, and 23C. 
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[0022]The example of use of PTC element 20 is shown in drawing 5 . Thus, if two or 
more electrodes are provided in each field of the PTC element board 2 1 , it will become 
possible to connect with the batteries 1 A and IB which are different as shown in drawing 
5, and an electric bypass route inter-electrode [ each ] will be separated more. In drawing 
5, the same numerals are given to the same thing as drawing 2. and detailed explanation 
is omitted. 

[0023](Embodiment 3) Drawing 6 is what shows other examples of the PTC element 
board 3 1 , It is that by which the slot 36 was formed in the crevice between the ****** 
electrodes 33A, 33B, and 33C, Thus, while the electrode 32, each electrodes 33A and 
33B, and the electric bypass route between 33C will be separated more as shown in the 
mimetic diagram of the electric bypass route shovm in drav^ng 7 if the slot 36 is formed, 
it becomes possible to avoid the thermal effect of a ****** electrode. The shape of a slot 
may not be restricted to the slot on rectangular, and proper shape, such as a V groove, 
may be sufficient as it. 

[0024] (Embodiment 4) Drawing 8 is a mimetic diagram showing the example of further 
others of the PTC element board 31, and rough-** density of the electric conduction 
particles 1 IB per unit in the base of the polymer material 1 lA of the portion of the 
crevice between ****** electrodes. By doing in this way, it becomes possible to divide 
an electtic bypass route. If density of the electric conduction particles 1 IB is made into 
zero, it will become possible to divide an electric bypass route thoroughly, as shown in 
the mimetic diagram shown in drawing 9 . 

[0025](Embodiment 5) Although polymer materials, such as polyethylene, were used as 
the base, for example and what electric conduction particles, such as carbon, blended at a 
predetermined rate in the base of this polymer material was used as a PTC element board 
in each above-mentioned example. It can be used with the positive thermistor element 
which consists of what is called oxide-semiconductor ceramics that formed BaTiOa with 
the sintered compact used as the main ingredients as a PTC element board, for example 
as well as a polymer system positive thermistor element. In the case of the positive 
thermistor element which consists of oxide-semiconductor ceramics, resistance will rise 
because a crystal structure changes, and it will be in a tripped state, and it stops almost 
energizing current with a rise in heat. 
[0026] 

[Effect of the Invention]the electrode which was provided in the board piece side at least 
according to the positive thermistor element for circuit protection of claim 1 of this 
invention as stated above - at least two or more pieces, since more than one are provided. 
By connecting the circuit of an electronic equipment part article to two or more 
electrodes, respectively, two or more two or more circuits can be protected with the 
positive thermistor element for circuit protection of a piece. Of course, an element does 
not make cost raise substantially, without enlarging the setting position of an element 
especially, since at least one piece becomes possible. 

[0027]Since two or more electrodes have a slot in ****** inter-electrode according to the 
positive thermistor element for circuit protection of claim 2 of this invention, the 
electrode which adjoins each other at a narrower interval compared with the case where 
there is no slot by this slot can be formed. That is, it becomes possible to make an electric 
bypass route not lap. Thermal effect of the next electrode can be lessened by enlarging 
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resistance of heat transfer by this slot. 

[0028]According to the positive thermistor element for circuit protection of claim 3 of 
this invention, a positive thermistor element substrate is what used the polymer material 
as the base, and has the structure where the inside was made to distribute electric 
conduction particles. It becomes possible by providing two or more electrodes in the 
positive thermistor element substrate of apiece, and rough- **(ing) adjacent inter- 
electrode electric conduction particle density to divide an electric bypass route. If electric 
conduction particle density is made into zero, it will become possible to divide an electric 
bypass route thoroughly. 

[Brief Description of the Drawings] 

IDrawing l] (b) (**) is a perspective view showuag one example of the positive thermistor 
element for circuit protection of this invention. 

IDrawing 2] It is a mimetic diagram of the electric bypass route of the positive thermistor 
element for circuit protection of drawing 1 . 

[Drawing 3]I t is an explanatory view showing the example of use of the positive 
thermistor element for circuit protection of drawing 1 . 

[Drawing 41 (b) (**) is a perspective view showing other examples of the positive 
thermistor element for circuit protection of this invention. 
IDrawing Si lt is an explanatory view showing the example of use of the positive 
thermistor element for circuit protection of drawing 4 . 

[Drawing 6]I t is a perspective view shov^g the PTC element board used for the example 
of others of the positive thermistor element for circuit protection of this invention. 
[Drawing 7] It is a mimetic diagram of the electric bypass route of the positive thermistor 
element for circuit protection of drawing 6 . 

[Drawing 8] It is a mimetic diagram showing the PTC element board of the positive 
thermistor element for circuit protection of this invention further used for other examples. 
[Drawing 91 It is a mimetic diagram of the electric bypass route of the positive thermistor 
element for circuit protection of drawing 8 . 

[Drawing 101 It is an explanatory view showing resistance of a positive thermistor 
element, and the relation of temperature. 

[Drawing ll] It is an explanatory view showing an example of the protective method of 
the conventional electronic equipment part article. 

[Drawing 12] It is an explanatory view showing an example of the protective method of 
the conventional electronic equipment part article. 
[Description of Notations] 

10 Positive thermistor element 

1 1 Positive thermistor element substrate 
1 1 A Polymer material 

1 1 B Electric conduction particles 

1 2 Common electrode 

13 A Electrode 
13B Electrode 
13C Electrode 

S An inter-electrode crevice 



